A nuclear magnetic resonance study of the cyclic AMP receptor protein (CRP): assignments of the NH protons of histidine and tryptophan residues and the effect of binding of cAMP to CRP.
Seven well-resolved signals could be observed in the field lower than 9.5 ppm in the 1H-NMR spectrum of the H2O solution of cyclic AMP receptor protein (CRP). The signals of the tryptophan and histidine residues were identified on the basis of the CPMG spin echo spectra, the intra-residue NOE, 15N labeling, deuterium labeling, and the results of pH titration. The assignments of peaks to specific tryptophan and histidine residues are discussed in relation to the amino acid sequence and X-ray crystallographic data, and were confirmed by experiments involving partial subtilisin digestion. The four signals E (11.25 ppm), F (11.15 ppm), G (10.75 ppm), and H (10.65 ppm) were tentatively assigned to the resonances of the histidine residue at position 159, the arginine residue at position 82, and the tryptophan residues at positions 85 and 13, respectively. On the addition of cAMP and cGMP, signals F and G shifted up- and downfield respectively and conformational changes in the structure of CRP could be detected. The conformational transition mostly occurs when one cAMP molecule binds to one of the dimer subunits, but is completed only when both cAMP binding sites are saturated.